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(54) CYCUC OLERN-BASED POLYMER AND CROSSUNKABLE POLYMER COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject 
polymer composed of specific kind(s) of recurring unit 
(s). having specific number-average molecular weight, 
excellent in electrical properties, heat resistance, 
soldering resistance, and chemical resistance and 
mechanical strength, and thus useful for e.g. prepregs. 
SOLUTION: This polymer is composed of at least one 
kind of recurring unit selected from the group consisting 
of those of formula I ((n) and (q) are each 0 or 1; (p) is 0 
or a positive integer; R1 to R18 are each H. a 
hydrocarbon, etc.; Ra and Rb are each H, a hydrocarbon, 
a halogen, etc.; dashed line denotes a single bond or 
double bond) and formula II ((m) and (h) are each 0 or a 
positive integer; G) and (k) are each 0-2; R1 to R1 1 are 
each H, a hydrocarbon, etc.; R12 to R20 are each H, a 
hydrocarbon, a halogen, etc.; dashed line denotes a 
single bond or double bond), and has a number-average 
molecular weight of 500-20,000. The polymer is obtained 
by ring opening polymerization of at least one kind of 

monomer selected from cyclic olefin-based monomers of formulae III and IV, in the presence of 
a metathesis catalyst. The objective crosslinkable polymer composition is produced, pref. from 
this cyclic olefin-based polymer and a crosslinking agent. 
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-rF'^S/^u [4. 4. 0. 1^ ^ 1'-^°] -3-F 
T^-fe^, S-n-y'ntf U'7'>-9-;^^;l/'r F-^i/^ 
n [4. 4. 0. r \ r-^°] -3-F'r-tr>'. 8 

4. 0. 1^ ^ r -S-F-x-ferV. S-n-T" 
ntfi;'r>-9-'Yy7''ntf;l/T-F^S/^n [4. 4. 
0. 1^ ^ -S-F-r^-tr^. S-n-y'atf 

UT'>-9-y'^;l/'r F'^S/^a [4. 4, 0. 

r ^ r '°] -3-Fx-tr>. 8— rvyuifu-r^ 

V-rF'^v'^n [4. 4. 0. 1' ^ 1' -3- 
F-r-tr^. 8-'YvyDif y 9-p<^;l/T- F^>/ 
[4. 4. 0. r ■^ 1' '^] -S-FT^'-bX 

8- 'rvrnt!y7=^>- 9-x5^;l/T* F^S/^n [4. 
4. 0. P \ r -3-Fx-tr>. S-^rVT" 
atf U'ry-9— ryy'ulfyl/'rF^S^^a [4. 4. 
0. P ^ r- ^'*] -3- F-r'-tr^. 8— ryT'nlf 
Ut^V- g-y^;!/^ F^->^u [4. 4. 0. 

17.10] _3_,*^^>/^ g./^na-rF^i/ 

[4. 4. 0. p ^ r-'"] -3-Fx^x 

S-y^n^-r F^S/^D [4. 4. 0. 1 ' ^ 
r-^°] -3-F'r'-fe>. 8-:7;b;j-nx F-^i/^^p 
[4. 4. 0. r \ 1^'»«] -S-F-r-feV. 8, 

9- v^^uaT-F'^S/^a [4. 4. 0. P ^ 1 
'-'n -3-Fx-lr>. ^^O-rF'^v^^^n [4. 4. 
0. 1^ =. I'-^M -S-F-r-tVp^^i-N^^-y-S/ 
:J^n [6. 6. 1 . 1 ^ ^ r °- '^ 0' \ 0'-''] 
-4-^7':$?'r-fe>. 1 2-^^;l/^4^'^S/^a [6. 
6. 1. 1^ ^ \ 0'-*']-4-^7' 

1 2-x^;l/'^:^i-9-S^^p [6. 6. 1. 1 

1 2— f'yy^^;i/^4^"y-s/i7p [6. 6. 1. 1^ ■^ 

110.13 Q2.7 Q _4_^;^-^^^^^ 1 
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6, 10 - FU^^;b- 1 2 --^yy^^i/^^^+^v-^u 

[6. 6. 1 . 1 ' 1 0' ' . 0'- ' - 4 

"^T'^^-r-feV. ^ifO-^^^^-y-S/^U [6. 6. 1. 1 

3.6 110.13^ 0'-'. 0'-'*] ~ A-^y^f^tyM 
mw\y^^^i/^x2 [8. 8. 0. p ^ r ^ 1 

II. 18 i»3.is o^ «. 0^2- -5- Fn-tr>. 1 
5-^=f-}V:^^'^iy^X3 [8. 8. 0. \' \ r \ 

III. 18 p3.i6 Q3.8 0^2- - 5- Fn-fe>. 
1 5-x^;l/:t^i5?S/^7p [8. 8. 0. . 1 

10 ^ \ r»-^». l^^'*^ 0'-'. C'^'] — 5-Fr3 
•tv. 5S:^co;i-^^?S^t^a [8. 8. 0. I' V 
14.7 i»».i8. 0' V 0'' *']-5— F 

r2-lr>M«f* : ^v^i^^n [6. 6. 1. 1' •^ 0 

2.7 0^' - 4 -^^^^fx-t^. 1, 3->^^^;i' 
^y^v'^j'p [6, 6. 1. r •^ 0^ '. 0'^'] - 
4 — ^^^^-r-tr^^. 1, e-i^;^^;]/^^:^^/^^ 
[6. 6. 1. 1' ^ 0''\ 0^^^] -4-^4^'9-'r 

-by^ 1 5, 1 6-S/p^^;l/^>^->^n [6. 6. 

1. 1^ ^ o^ \ 0'-^*] - A-^^^f^i/. -^E 
20 (o^y^s/^P [6. 6. 1. 1^ ^ 0^ ^ o^-^^] 
-4-'^4^+f'r'-ty^#f* ; ^y'^s/^n [8. 7. ' 
0. 1' 1' '- Q^'\ o*'-'']-5~x 

-rr3"fc:>. ^y^s/^p [8. 8. 0. 1^ ^ r-'. 
111.18 Q3.8 o'^' 5-^yx-rn-fe>. ^i: 
(3D^y ^ ^ p - 5 - x-r -tr y^#f*^fe ^ i Hi-^y ^ 
S/^n-5-^vx>rn-t>M^f*:: FUf^^n [4. 

3. 0. 1'-*] -3-x-fc:ys 2 F U i/^a 
[4. 3. 0, 1^-^] -3-7^^'try. 5-p<^;bFU 

i/^xn [4. 3. 0. l' *^] -3-x-by. ^H^OF 
30 Uf^^n [4. 3. 0. l^ "*] -3-7^-fey^#f* ; 
FUS/^P [4. 4. 0. r-'] -3-'>y'r-ty. 
1 0-^5^;bFUf^^n [4. 4. 0. 1'-^] -3- 
^i/v-r-fey. 3S:Hi?)FUS/^P [4. 4. 0. r-*] 
-3-'>y'r^-t:yil»#: ; -^y^s/^a [e. 5. 1. 

13.6 Q2.7 Q9.133 _4_^^^^^^^ 1^ 3_ 

v^^^^l/^y^S^i/^D [6. 5. 1. I' V O^ '- 0 

'^'] -4-^y^x-try. 1, 6-s/.^^;i'^y^-> 
^p [6. 5. 1. p •^ 0^ '. o^ '^] -4-^y 
^f-^y. 1 4, 1 5--yp<^;i/^y^v'^p [6. 
40 5. 1, 1^ ^ 0' ^ 0'^'] -^-^y^-r-b^. 

:^HcD^y^v'i7P [6. 5- 1. I' V 0^ '. 0 

9.13] _4_^^^^^^^^^ ; ^^>5?C/>^p [6, 

5. 1. p •^ o^'\ 0^-^^] -4, 1 0— ^y^-r 

:^^<^v^x>'ft:'a'*& ; -^>^S/^P [7. 

4. 0. 1^ •^ l'•^^ o^ '^] -s-^y^T'Hr 
y. ^^;i/B^-^y^v'i7P [7. 4. 0. l^•^ 1 

p [7. 4. 0. I' ^ l^•^^ 0^ '^] -3-^> 
^T^^'-fey^^f* ; ^y:^^/^^^ [8. 7. 0. 1^ ^ 
50 r° '\ '^ o^ '. o^'- -4-x-f':3-t 
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S/^^;l/gjS^7'^i>^D [8. 7. 0. l^ V 

JIO.W 112.15 Q2.7 Q11..6-] _4_j^^-3^ 

^^©^T'^fv'^D [8. 7. 0. 1^ ■^ 

^^f2^: ; y^fi/^D [1 0, 9. 1. 
ji5,t8 0'-*. 0^'"*. 0^^-^' 0*^'**] — 5 — 
^>^n-tr>. hV :<^)Vmt^yi-iy^rj [lo. 9. 

n [10. 9. 1. 1* '. \'^'^\ 1** '*. 0^ *. 

i^ : ^z/ixi/^u [8. 4. 0. 1' ^ r o 
-S-'^^^if-r-b:/. l l -;^^;l/^>'^i/^n 

[8. 4. 0. \ 0'- -s-^^^-^- 

x-tr>. 1 1 -x^;l'-^>:$?s/i7u [8. 4. 0. 1 
2.S p... o'-^^-] -s-^^^V^'r-tzy. 10, 1 

1 -v^y^ylz-^^^i/^n [8. 4. 0. r ^ 1 
9.12 o'-'n - 5--^^V"f-^zy. ^^(D^zy^iy'^ 
a [8, 4. 0. p •^ i^''2 o' *'] -3-^4^ 

^"f^ymmt^^^zf 1^1/^x3 [8. 8. 0. 

I 5-^=^)]/-^y^i/^U [8. 8. 0. 1 

4.7 J11.18 113.16 Q3.8 Q » ^ ' ^ ' ] " 5 " ^ >' 

x^n-t>'. h U;><^;I/-^:/^e/^a [8. 8. 0. 

vx-fn-fe^, :&^iO-^:/^->^a [8. 8. 0. 1 

jii.ie 213.16 o^*®. 0^^''] — 5 — ^> 
x-rn-tr>^^^t: ; [1 0. i o. 1. 1 

5.8 in. 21 116.13 Q2.ll 0^*^ Q13.22 Q 

0- 10. 1. \''' . '\ 0' '^ 0 

■^^^S/^u [6. 5. 1. 1' •^ 0^ '. 0' *^] — 
4, 1 1 -^>^-r':;^s/*x>. ^^;l/B^^>^>'^u 
[6. 5. 1. V-\ O'-' , 0' -4, 1 1-^ 

>^?'r;^i^xv, ^i^)VmW^iy^i^^u [6. 5. 
1. P \ 0^ \ 0^ '^] -4. 1 1 -^>^-r:?!7>^ 

XX ;><5^;l/B^^>^S/^a [6. 5. l. P •^ 

:^^)\^m^^iy^i/^U [4. 7. 0. 1' ^ 
[4- 7- 0. r ■^ 0«- 1^- >2] -3, 1 0- 

-^>^-r:^yx>. :^^)Vmm^:y^iy^u [4.7. 
0. P ■^ o^ '\ 1^ -3, 1 0--O^'r;^ 
v?xy, p<^;l/B^^>'^S/^n [4. 7. 0. 
1 2.5 08.1 3 i9.i2-| 1 o--^>^x:^>?x 

>^ p<^;i/g|S^>^v'i7D [4. 7. 0, 1^ ^ 0 
8.13 19.12] 1 o-^>'^fx:^S/x>, 

H^^7''^S/^a [7. 8. 0. P ^ 0''\ 1 



(10) If 1 0- 1 20 7 6 8 
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^;l/B^^y^v'^a [7. 8. 0. O'-'. 1 

10.17 Q11.16 1 12. 15] „4_3^^-3^^^ ^ [..^ 

;^^;bBm'^y:$f->i7CF [7. 8. 0, i^ ^ o' \ 

o^••'^ r^- -4 -x^n-b^o ^ 

m^l^. hViy^u [4. 3. 0. I'M -3, 7- 
x;^>?x> (-r^^t?-^, i/i/^n^^^ v^x>') . 2, 
3-yt Kai/v'^n^>':5?i/x>j5:H;??^W^n^o 

10 [0 0 2 4] <s (B) vm'sn^m^:t\yy^>?^'e 

/v->fijl2^ (B) 4^(7):&?gF^ti. ^ (B3) ^'^O^ 

i?^ta^iS'r>st>(?)T^^o ^ (B) 

tbTfri. :7^y^M^. iMmm^P. *^J1^. S:tf3^ 

^i£. ^mm^mx-z o. »^b<ti i~i o. cto 
<?f^b<tii~6(D7;b4^;i^s^ mmm.i'm'^z-z 

0. ^??^b<ti2 — 1 0. ct t>^??^L< ti2 — 6 07;^ 
^x;l.«. J^m®^^;!)^2~2 0. »^b<ti2~l 
0. J;0»SL.<ti2-6coZ;l'^x;l'S, mmm^Fm 
20 ;b^2~20. iff^L<ti2-l 0. <}: J?f ^ b < 2 — 

3 — 8. ^K>itf1^i.<ltt5-6(Dzy^rJT;V^)\/m. R 
t5j^^M^m6-2 0. ^^^^L<^i6-l 6. <fcD»S 

L < 6 ~ 1 0 cO^g^j^fkTk^S^ H ^*tf ^ c ^ 

tf. j^^lM^ii 1-2 0. »^L<til-l 0. 
^ b < 1 — 6 (7)/Nny ii 

T^^o ^ (B) T^^n^Jftt^rix^^-r ^^-tyv- 

^LTti. M^tf. ?tr^W5-9 7 7 1 9-^^^. 
30 ^7-4 15 5 O^^fB. #^¥8-7 2 2 1 O^i^^ffi 

[0 0 2 5]^ (B) T^^tl§S«:tl^:7>f Vl^-ty 

[2. 2. 1] -\yh-2-X> (-r^Q^t^-^. 5-:7x 
^;l/-2-y;l/2j^;l/:*^>') . 5 5-7xx;i/ 
-tiS/^n [2. 2. 1] ^yh-2-xv. S--^^ 
v^;l'-es/^n [2. 2, 1] -^yh~2-x>. 5- 

40 hU^b-trS/^P [2. 2. 1] ^yh-2-X>, 5 
- (x^;l/>'xx;l/) -ei/^n [2. 2. 1] 
-2-x>. 5- (-ryyntf;l/7xx;l/) -es/^'cr 
[2, 2, 1] '^rh-2-x:/. 8-:7xx;l/-'r b 
-^i/^a [4. 4. 0. l'-'. -3-F"r'-tr 
V. 8-;^^;L/-8-7xx;b~-T-h^>'^n [4. 
4. 0. 1^ •^ X'-''] -3-Fx-tr>. 8-^>>^ 
rh^v'^P [4. 4. 0. r ^ -3 
-Fx-fe>. 8- h U^Iz-T-F^S/^^n [4. 4. 0. 
12. s J7.10] ^^-V'r'^:^. 8- (x^;l/:7x::i 

50 ;W -T-h'^v'^'P [4. 4. 0. 1' *. l'-''] - 



(11) 
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a-Fx-lrV. 8- (-ryyDtf;b7x-;l') -xh^ 
iX^n [4. 4. 0. 1' ^ r-'"] -3-Fx-tr 
8, 9-S/:7x-;l/-*r h^S/^^a [4. 4. 0. 

-v'h'yi/^a [4. 4. 0. P ^ l'-'^] -3- 
K-r-bV. 8- -xh-^S/^a [4. 

4. 0. \ r >^] -a-KT^^-try. 8- (a- 
-fy^;!/) --rhvi/^P [4. 4. 0. 1^ ^ 1 

-S-K-r-fey. 8- (Zyh^-tr-;0 --rh 

^s/^7D [4. 4. 0. r ■^ r-»<»] 

X 1 1 -yx-;l/-^4^'^>'^a [6. 6. 1. 1 
3.6 Q2.7 _4^y^^'^^^ e_ (^_^ 

7^;W -es/^n [2. 2. 1] -^yF-2-x 

y. 5- (7y h-^-b::^;!/) -Ifi/^P [2. 2. 1] 
-'^y'h-2-x>', 5- (tr:7x:^;l/) 
[2. 2. 1] -^yF-2-aQy. 5- (p—ryi^ 

-tiv^u [2. 2. 1] -'^7'h-2-X>. 

5, 6-v^yxx;l/-eS/:5^n [2. 2. 1] -^^h 
-Z-xx 9- (2-y;l/i3<;l/:^y- 5— r;W 

[0 0 2 6]^ (B) T^a^n^a«;^lx37^>3^^y 

v-jc^i,^T. ^^<*l^jgft^icy;i/^nvi/:^y^l#5g^^ 

1. 4-^^y-l, 4, 4a. 4b, 5, 8. 8a, 
9 a-:t^^tl Ka:7;^:tby^ : l, 4"-;^^y- 
1, 4, 4a. 9 a -T* h-^li Kny;l/;^-L^y. 1. 4 
-^:^y-8-;><^;l/- 1 . 4, 4a, 9a--rh^t: 
Ka:7;b:<}-Uy. 1, 4-;^:$7y-8-^PT3- 1 , 
4, 4 a, 9 a-'T h-^t: Fn:7;l/:tU'y. 1, 4-;^ 
^y-S-T'D^-l, 4, 4a. 9a-7^h^tFP 
y;V:tUymcOl , 4-^^y-l, 4, 4a, 9a- 

T h-^n Fn:7;i/:tuy» ; 1 , 4-p<^y-i, 4, 

4a. 9 a --r h'^b Fns/^vy'y^^^ : 1 , 4- 
;?<^y-~l, 4, 4 a. 9 a-T- h^b Fa;^;W^y— 
;k 1, 4-^^y-9-7xx;P- 1 , 4, 4 a. 9 
a-f- t VatiJW^V—JV^co 1 , 4 -^^y- 
1, 4, 4 a. 9 a-T-F^ti Fn;^;l/My-;l/® ; 

I, 4-^^?y-l, 4, 4a, 5, 10, 1 0 a 

FP7y h-^-try^^to 1 . 4-^^y-i, 

4. 4a, 5, 10, 1 0 FP7y F^-fe 
y«;7, 10-p<:^y-6b, 7. 10, lOa-x 

h-^t: Fpy;^;j-^y-byS ; S/^P^y:$7i/xy-7' 
y ^ U y ft*Dl^tc ^ n ^ y ^ >?x > ;^ ^ tcf^AD 
bfc^t:'a'ft^ 11, 1 2— ^yy-^y^iy^p [6, 

5. 1, 1' ■^ 0^ '. 0^ '^] -4— ^y^-r-fey. 

II, 1 2-^yy-^y^s/^p [6. 6, 1. 1 

3.6 \ 0^-^^] -4--N4^-9-T-try. 14. 15 
-^yy— ^7°^v'^P [8. 7. 0. r ^ 1^ \ 
p.. 17 Q3.8 0^^'^*] -s-x-t'rn-fey. S/^P 



20 



10 



20 



30 



40 



^ y ^ X > - 7 y ^ u y MiD^^o 

[0 0 2 7] (3) m^y^m 
(itie>cDJi«:tby^yi^^y^-t^s ^n-f^n#?s 

F^^^««^f*t7)»-&. ^ (B) vm^n^^mm^ 
#y;i/:!j^;i/:^yis^yv-6ofy-& ti. mms 

±-t?^^o ^ff^^wy;^>t^;i/^y|^^yv-#{4;^# 

S (A) S:t>V^/cti: (B) V^-^ n^mVi:tUy 

-<yi^^yv- (y;i/.-nvi/^^yis^y^— ) 

[0 0 2 8] mmm^mmtl.Xit. jVv-:::^^!^. PS^ 
^A. /^^v^'^A. -rUv^'^A. JSlZf^^ 

jitf ^P y y ft?^. m^J^ ^TcliT 
-tr^;l/7^r hyft-^^^^. ilTti^J^j^^^^^MiK ; 
VHis f^^y. /"^^zy^yL.. S/';l/r3X'>As ^z/fy^'r 

y. Rtf^uy^xy*^^iitfti^^s<o^Npyyft1*^ 
mi^mv F. xxt^^k ':rhy. -^^mit^m. # 

LTti. Fyx^;!/^^^. S/*^^;l/7:::iU y. FU- 
[0 0 2 9] (tt) S^&ti. ^«^mi/^:&<T^Rl 

§0 ^^J^LTti. ^y-try^ F;l^x>. ^i/ 

iyy:^}£(D^mmmi\:7i<:m. n — ^y^y. -N^^y> 
-s7'^y^^'^DSgiSiSMt:7i<^s y^p-N^^-y-y^Hco 
flg^i^j^ftTK^. x^i^yi/'^pu F. s/^^p;i/x^ 
y^ >^:j7u;i/x5^uy. T- h-^^p^ux^^, :^p;i/^ 
y-tfy. v^^^P^L/^y^fy. f u ^^p;i/^y-tfyfti:c?) 
/Npyyft:^fl::7j<^^H:6^W^n^o M^fijgti^ ii 
^- 5 0 X- 1 0 0 X. ^??$ L < ti- 3 0 8 0 ''C. 
cJ;D»SL<ti-2 O^C-6 orTfet)> a-g-JE^^yti. 
0-5 0 k g/c m^ $f$L< tiO-2 0 k g 

/cm^-r^^o s (A) vm'^n^mifi:^uy^zyj^ 
^ey^-commm^mt. (aj T-a^n^^o 

[0 0 3 0] 
[ft 9] 
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[0 0 3 2] (4) Tkmmn 

m^:ir\yy y^m-^W (i) li. fJfS^ (A,) RZf 

[0 0 3 3] 7K^r^*DSjsa. ^^^mimm<p 

<. ^SttM^t7J<^3S^«*^J:»?^I?*H/^o CCDJ;'?*^ 
^k7J<^l^5^g^«i:LT^i. ^>-\fy. h;vx.ymo:)^^m 
^itTkm: n— ?>:5f>. -N^-9->l?c7DaiI5S6j^ft7i< 



h^t:Kn:7^>. x^UVi^Un— ;l/v';><^;bx— r 
fc|Bii;T-J;<. «-&SJS?Kfc^(D**7j<*^pMi«*^ 

[0 0 3 4] *fgB^(7)Ji«;S- 1- >l^a-&«: ( i ) 

^9 5 L < a 9 8 %J-X±^ <fc t>»S L<li 

9 9%J.X±t±tSftJbTt/^^Ci:7bWSLl/^, fiiM{c77l/ 

^ff^^jfoa^ 2 0 L < 3 0 %J;i±. 

»S L < a 4 0 %J-X±. b < 1 0 0 

mmmTM^o^^ma^-^t-ii. 'H-NMRicj;5^i-tif 
[0 0 3 5] ^mmmfpo^^^ma^-^^^tLxymm 

iJDfStCtt, -2 0°C~12 0''C. ^!?$b<ao~io 

o°c. j;t)ii?SL<a2 o~8 o'ccDHiS-e. o. i~ 

5 0 k g/cm\ ^lfSL<tt0. 5~30kg/'c 
m^ <i;t)»$L<« 1 ~2 0 k g/cm' (7)7j<^JE;'3T' 

•rsfca. Tk^^nS** i 5 o~2 5o°cm 

m<D'!smc-r^o ^ (a) x-m-^ti^m^:tuy^>^ 

-^f^ymmin-^ntcT^ (Az) xm^ti?,momv^ 
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[0 0 3 6] 



(13) 

* [fb 1 1 ] 



1 0- 1 20 7 6 8 
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(A2) 



^ (B) vm^n^m'^:t\yy^y^^y'^-(Dmmm coo 3 7] 
^Ui(D7mmtumt^ ^m(D^mmm^ff^7mmu-^n^ [ft 1 2] 




^ttP^cO^^Sti^ S (B) tcfetj-;5(0^lRlUT 

r^1^«m^^*c07j<^?^ia^^ti. S (A.) ^ (B2) -ea 

7jc^^D^:6VjN^l,>t>(^ti, ^ (A,) RXfX^tct^t 30 

(Bj vm^n^mm(Dr.m^^^tm^LXi.^^o - 

[0 0 3 8] ^jftta-^f^^fig^ 

(1) ^tt:tu:7^>^a'&i2^ (i i) 
f* (i i) ^^^t^J^^^^^i^^^LT#w■r^1^sgla 

i) ^ti. tufgJitt;i-u:7-r ^i^m-^ft (i) tcip^ 40 

(i i) ti. mmA (A) Rt>* (B) T'^^n;^^ 



:«^^s (Mn) Rzf^^m^mt^ mmmvi^ i-y^y 
j^m^i^ (i) tmm^^&^o f^t>-^. m^:^i^y^ 

:y^m'tW (i i) cO^¥lQ5i'^M (Mn) ti. 

WV 500 — 20, 000 tO^Hp^lC^ (9 . i??^ L < 
1, 0 00—1 5, 0 00. J:0i(f^L<«2, 000 
— 1 0, 0 0 0. Mt>iffSL<ti3, 0 0 0 — 9, 0 0 

oa^mmp^-v^^o mvi:^\yy-^>^km'^w (i i) 

T-r^o ^;^c. ^t^;?i-U'>'-<>I^It'&f* (i i) (O^"^ 

Q?C\C^K> iij^ U U X ^ C7) mMW-i^1^=P 

m (Mw) i:^¥±5^'^^S (Mn) t.<r>lt (Mw/M 
n) a«4J;(T. ^ff $ U < 3i:-tT> ci;t)»^b< 

[0 0 4 0] mm<Dmnm^Wit^ MfB^ (A) Sitf 

(B) xa^n^^^^t-uy^^v^^y v-7b^5>^^af 

<fc D iStf < t :7 < ^i^-t y ■s' 



(14) 1 0-120 7 6 8 

25 26 

>r>. 4-^^;b-i--\:^--fe>. 4, 4-s;><^;i/ 5§^B*^j. iaii{btt<SB§. m&m. ^(Dimm^ 

-l-^^-^y. 4, 4-v^^^;l/-l — 4 ^J. S^^^^SS'&'r-Scl^yb^T^^o li^li^J^bT 

-x^;l.- 1 --N4^-tr>, 3-x^;l/-l --N4^-tr>. ti. #^c|5I^^n^i^;6\ -fiSWtcti. WM^fb^Sl*^^ 

l-:t^x>. 1— r-tv. l-Kx-trv. l-T^h-^ fflc^^^ti^o 

x-trv. 1 -^^^^tx-trX 1 -^r^:^?^-^^ 1 -x [0 0 4 4 ] ^^iil^fttl^ LT^i. P^tf. ^5^;l/X 

b7>f > : v'^n:/T-X i/^a^>"r>. S/^d^^^ F^H*?)'^ h v/^— ^^^i/ ; l, i-ifx (t->^ 
•fex 3, 4 ->^^^;l/S/t?n^v-rX 3-^5^;l/S/ 10 ;t^S/) 3, 3, 5- h U 

^U'^^^-fe^. 2- (2-;><^;b>^^;l/) -i-S/^a 2, 2-l£x ( t 

^^^-bv. S/i7C3^^xX 3 a, 5, 6, 7a--rh O/^— ; t -yf^;W\'Y FP>'^~;r4=- 

^t:KD-4, 7-;><^/- 1 H— r>x>:^H<7)S/^ S/ h\ 2, 5 2 , S-S^/nYFcf 
n;tU>'^>;i, 4-^4^1f>?x>. 4-><^;l/- F^^^D/n-^T Fa/^— F^ ; 

1. 4 -^4^-9-S/x>. 5_^^;L_1^ 4-^4^-9-v^ >'^~:t4^v'F. 2. 5-S/y^;l/-2, 5-5/ (t-:/ 

x>. 1, 7-;^•^^S^xv:&^^^)^^^^^Se;?x>' : ^;W^-;t4^i» -n4^S/>'~3, a. a' -tfX (t- 
Uy. a-;<^;l/X^UX o -><^;l'X^l/>'. p- ;t4^>^-m — ry:/Dtf;l/) ^V-tfV^&^cT) 

;^^;l'X^U>'. 1, 3->^><f^;l/X^U>', lix/lz-i^ S^7;V^;W1— FS : ^t^^^y-T^W^— ^^^S/ 

^ctt'^'v^. m^if. 'ey'^-fS.^^^mitymmm^ [0045] ^rz. mmmtLx. mc^v^i^tDi^^ 

^^'^/^fb'&^^f. »^L<l±/^uVy-^mm^rjV^^ '<yy^;l/x-x;l/#(7)-^>y^>'7;l/^;l/x— x;blS 

^W^C^Tb^T^^o i^ftTk^Mi^^LT. gFy^tf. yx-F. 4, 4' ->^^nn-^>yy oiy v^co-^v 

'^yrJfV. ffi&^^(Dmmmmit 30 y^x/vs^ft-^^: s^^vs/VK 

^iKj^{t7j<^ ; ^>'-if h)Vx.y, :^i/iyy:^E(D^ yxy>, 2-ic Fn4^>— 2-^^;i/yDif;t:7xy 
SiS)^ft7j<^WW^n^o 4— ry7'ntr;V-2-t:Fu4^S/-2-;^^;l/"r 

[0 0 4 2] B'&Sgti. ii^- 5 O'-C— 1 0 or. iff ntf:tyxy>. 1, 1 -v^^uD7-tr Fyx/ 

^b<ti-3 or— 8 or. J; t)$f?^b< ti-2 or— 2, 2->^xF4^>'7-fe Fyxy>. 4' -yxy4^>' 

e0VV$>0. m-^mtll±. mn. O — SOkg/cm -2. 2~S/*^aa7-feF77xy>liFi07-trFyxy>' 

\ $?SL<ti:0-2 0 kg/cm^T«So 3gt«;^'l/:7 l^ft^^ ; 2 un^::*-^^^^^ F 2-^^;l/^:t 

-YyiSM-g-^: (i i) ti. #gf¥3-9 5 2 3 S^i^fS ^^-^t^FV. 2 — f y tr;b^;t^1f > F 

^^^{^^^(Dyjmc^^. a, p-^fa?p:;^;i/^j->>®. ^^-y-^F^^ft-a^^ ; 2-x^;i/7>'F^^y>. 2- 

^t$^Rmn7i<^m^mrm^^r:>mm'>-^mit'^Vl!). ^ y^ft-^?^ ; 2 - Fn4^s/- 2 -y ^;l^y^n y x 

taftx>1^4^i/#Mf^|c:&if;^^^,^T^tt^^±T^>cfct/^o S / 4' - Fx^;!/- 2 - 1: Fp^S/- 2 - ^ 5^;!/^ 

tt?fiJi:bTli. M7j<vUY>S?*ifco:=PISSl;^;l/;fx> ai:f:tyxy y^c07'nif;?ryxyy3^ft-&?J/ : ^^"r 

Ms cnih(DmM7i<iV^^rclt^mMl:^7l:^yM<DTJ]/^ y^n/Vl/F. ^yT-y^:3/^;l/F. ::t^xy^'x-y:j9^ 

;l/XX-r;l/l?(D»5g^*;bW$H/\ X :^y•r >^v>:^>#cDWa^^M« : m<Dytmm 

[0 0 4 3] (2) Si^g^J m^m^f^Ctfi'^V^^o 

'4i^m<Dmmitm^i^fimm(Dmmi±. mcmmittj: [oo4 6] cn^commmit. ^ti^nm^v. 

ff^x^. mmm<Dmmi^t. tti^(D^mic^omMmiR mmi^mit. mvi:^uy^ymm^i^ a \ ) i oo 

^n^o mMmyi:^uy^>mm^i^ cs o ^mmt so mmmcMi.r. mn. o. ooi-somssp. 



(15) 
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L<ltO. 00 1-1 5aMgj$. c};t)$fSL<tiO. 1 

- 1 0 MMSP. g t>^?f s L < 0 . 5—5 mm^(DW.m 
x^s>^o mmpKDm-^mti^co^ws.mic^^t^ic^ mm 

[0 0 4 7] (3) mmmm 

'^n^^CDVli^^l.^f)^ #gg0g6 2-3 4 9 2 4-^1;^^ 

iixvu^^ Ym(D^\y^^ Ywmmmm ; vr'))\^y 

coaatc J: D MfiMS^^ n§ ^«i^J 1 SSg|5tc5^ L 
T. 0. 1~1 oaagp. ^ff^L<^iO. 2-5 



28 



[0048] (4) 5^^il'1±isjbh 

[0 0 4 9] mmwL'^mmt^ w^. {^"j^^mwm^iw 

ft»J^;6^^^^o CT^i^. x.-K4^i/1^Bg<7)»'&ti. x^K 

20 x>SJj&Hcox#4^->1SJ|g^:LTffli>^nTl^Sft'a'% 

^mf^Chtl^-V^^o c^n^co^i:^. ^ (E 1) \c 

^■r/ N P y e X X y -;^§!ix.i^4^ s^{t;'&^%:6'^'<?? ^ 

[0 0 5 0] 
[ftl 3] 



H=C 



o 



H 

c- 



c- 



Xm XiD r OH 



)-C-C-CH, 



(El) 



^iSTSD. nittl~3T'fetl. ntiOSfctt lJW±CDgE 
(E 1) cOX^^^^Mb^Wc^JV^T. mlf'-r^XZ-V 
H 

HjC-C-C-0- 



Sfc. ^ (E2) lc^t-yjP^-y^Sxd?4^Mt-& 

[00 5 1] 
[ffcl 4] 



,C-r-C-0- H H 

H I o-c-c-cit o-c-c-ca 

R' L R' Jp R' 



(E2) 



^ (E2) ©x^^^^Mt-^tflcfet^T, pCD¥^ffi*'0 
€«o ilj|^tt^«m-rS«-&fctt. ^ (E 1) <0\£7.yir 



14^|p]±$-<±fci,>^-a-ti:«s ^ (E2) (Oyr^'yy^m 
x4?^^Mt:-8-%!bW*Li/^o (E 1) ©x:d«:^^v'fb-& 

!^(3DMi!icCTi;LT. ^ (E3) -vm^n^it-^m^mif 

[0 0 5 2] 
Cftl 5] 



(16) 
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H=c-c-c-o^c^-o-c-c-c-o^c^o 
V H' ^ ca I- ca J" 



30 



(E3) 

ft V 



^ (E3) ■ea^n^/Npy>fl:t:x:7xy-;bsyx4^ 

j^Mti:. mVi:irlyy-f v^M-g-f* ( i i ) l 0 oSS 
gPtC^LT. il^3-l SOfifigp. iJ?SL<til 0~ 

1 4 ossgi5. mc^^L<ii 15—12 oaagpT^ 

[0 0 5 3] C5) iij^^ij 

MmmtLxit. mcmmiirsi^t\ mmmic^-DX^ 
mtLxii. mmjkRzfmm^<Dm^o:>mmmti^mm^ 20 

y— ;l/A-t:X (2. 3-S/*yn^:rntf;l/x— T- 30 
)V) . -r h^yn^if x:7xy— ;l/A-lfX (ya^x 



o 



s. stf^co^m 7^h^>^D^ex7xy 

— ;l/S-ex (k: Fa^S/x^;l/x— . xh-^y 
a^t:x:7xy~;I/S~lfX (2. 3-S/:J^n^7'nif 
;l/x— T-;l/) ^ 7*h'^yD^^7i<>^^;l/K. Rt^-?- 

>t:XT-h^yn^>^^?;b-r^ F^] . x^l^vtiX 
(5, 6-S/Vu^y;l/v-p;^:^>-2, 3 -i^':^;^^^^^^ 
i/>i'^F) . hUX- (2, 3->?yn^yalf;l/- 
1) -'YVv'TX U'— ^c^-^^ani/^P^^^i/ 
xvco-r^-^l/X • 7;^:^^-SiScD^^j■AP^5^. F U yn-^: 
>'xx;V^US/v?;l/X-'r;K F U:/n^>^xx;l/T^ 
UU-F. x^lx>l£XFy:/u^:7xx;l/X-f-;K 
xf-lx>'t:X^>:$?:/n^:7xx;l/X— T-;K -rF-^-r 
:^yn^s/*:7xy4^s/-^>^f>. *^ft4^UX^UV. 
*^{b2KU7xxU'>^;i-r^^^ F. *^fbX5K:^^i/1S 
ag, *^fb4^U:;^~jn^:^-F. >i^^U-^>'^:^a^-<>S^* 
;b7^UU— F. ;ti7^?rt3^-:F:7^U>. 
^S/>^a F-r;^>'s tfX ( F U ya^:7xx;b) 
T^F. N-;?<^;l/^4^-^ya'tS^:7xx;l'7^>^^^ 

t> <o t L T W S d T ^ ^ o 

Co 0 5 4] 



(Nl) 



n = 3 



[0 0 5 5] 



[0 0 5 6] 



Br 
Br 



Br 0 



O Br 



Br 
Br 



Br O 



Br 



O Br 



Br O 



Cfki 7] 



Br ca Br O 



Cffcl 8] 
Br 



Br<^O-C--O-^CHQ-O-C--O-0-Br 



Br ca Br 



» Br 



(N2) 



(N3) 



[00 5 7] 



Litl 91 



Co 0 5 8] 
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(17) 




If M¥ 1 0- 1 20 7 6 8 

32 



(N4) 



Ut2 0] 
OH 



Brmi OH r BrmECHs^'"'^ OH 1 ^^'^ 

o - c - c; - c - - o c o - c - c; - c - - o 



(N5) 



(^ffi. nao$fc« 1 J-X±£DMST£.t)s ml~m4 
4. 5<m2S3. 2^m3<3. 2^m4^4s 



Br„ 



CH, 



Br„ 



*WSL< tim 1 =3. m2 = 2. 

feSo ) 

[0 0 5 9] 
Cft2 1] 

BrmB 



m3 = 2. m4 = ST 



O 

|r^Br„ 



CHs 



(N6) 



6 



(SPf. ntiO^^^cti U:^±(?:)^f{T^*:). ml~m6 
l±\ &L±<DmWLV$>^. l<ml^5. I<m2<5. 
I^m3^4. I^m4^4. I^m5^5. I^m6 
^5. »Sb<ti2<m 1 ^4. 2^m2^4. 2^m 
3^3. 2^m4<3. 2<m5^3^ 2^m6^4. ^ 



'>^W^if^L<(^tm\ =3. m2 = 2. in3 = 2. m4 = 
2. m5 = 3. m6 = 3T^'g>o ) 
[0 0 6 0] 

Cf[:2 2] 



Br 



Br 



OH 

I 

C-C- 
H Ha 




OH 



[0 06 1] 

Br 



CHs 

C-^>0-C-C-C 

nxj—^ Ha H Ha 
L<rl3 Br 



★ [{fc2 3] 



Br 

O 
n Br 



ar 



Br 



(N7) 



Br-ryOTr^VOHt>Br 

Br ^ Br 
Br 1 Br 

1I> 



(N8) 



(^N6 0:R^f:tRjT'a&§o ) 
[0 0 6 2] 



LitZ 4] 



33 

Br CH. Br 
Br CHs bj. 



CH2-CHCH2O 
I I 

Br Br Br 



(18) 

OCHsCH-CHa 
Br Br 
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(N9) 



fits. m^m^imm^'P<D/\ay-^it\£xyjLy-ji' 

HLX. ii^3~l SOaagP. tff^L<t,il 0~l 4 

0 aasp. ^icnf^ b < 1 5 ~ 1 20 SfiSPTfes. 10 

Mfiiisijas 1 0 ommmcmi.x. mn\~3 
0 assp. L < 2— 2 0 a«gi5<Diij^T'ffiffl-r 



[0 0 6 3] (6) ^CDfficoBB-a-^J 

- mmt'SMk ^m.m±m. y^^j y-f 

[0 0 6 4] mwmcii. m^it. ^MzfA. v-Ku-Yv 



(3, t-:r^;l/-4-t Kn:^^v'7x::^;l/) 

:/D{f;t^-h] (3, ^-^j-i^yc^ 

2, 2' -3^4^•^f5Kex [xi^;l/-3 (3, 

;i/7i-;i/d-NX77-Y MIX (2, 

U;l/7x-;^) hUX (2. 4-5^-t 

x7 U Xx7 V ym±iJVi^'>L.. 1 2 - H F 

^"';-fe';>~>*x-r7u-h. -?>^xuxu h-yi/^y 
X'r7U-F. '^v^xyxy h-;i'i^XT-7U'-h. 



20 



') f^--T^'j3Li/^m.^Vf.::Sl>.T&XS=t<D7i(.mmm. x so 



40 



50 



^>:5?xUX'J h— ;l'hUX-r7U— M?®^<ffi7;l/n 
--'HlglSffi^xxT-;!^ : -^fiK^N-r Ko^/i/if-f h ; 75 V 

So 

CO 0 6 5] ^«i*;^c«S«^cD?t«S'Ji: LTtt. 

lis -5-i'^±. 7;i'5-^-. Kft:^^>. mifr 

A. mm^'^V'^L.. M?ffiB?*;l'i/<>A. 

T-T:*. 7X'^Xh. ;^"^XiS^li. *°^X7b- 
:^~^xe— X\ ^^mtifViyyi.^ ^y^Vai-^ 
^yhi-^h. ^^yyy^V. T^VS.-'^L.m. m 

u-^iSiSis jK';:^oif p^i^si. jKU xxT-;i/^«is ^ 

VT3. vrnm^^^mmn^o 

[0 0 6 6] mmff3^it^mm-r^s^x\ ^v:^-r^ 

y X— r^lz-Y 5 .-}?yxXT-;K :d<y75K> ;J<y7 

y - 1^- h . y >^«aa<Df^ Rigttti^flg^* 
^x\ fesi,H4 2 aj-x±^ja*'-a--b-ii:TE-a-r5 c 

[0 0 6 7] (7) 
*?t0^T-l±. ^«^^:7^'>l^a-&«: (i i) 

?g^*-t±T. i/yi/u-yfflcD^affljgjSJ&iSiijbfct). 
y^m-^i^ (i i) ^}g«??-ars#&»ct±. h 

;l/x>s x^;l/^>-b'>:Q:i:cO^SS!jK{t7l< 
n-^y-^iy. ^=^^y. ^y^yrj:E<Dl^mmm. 

lis ^SIi-&Wy;U#Vl'^>l^a-&i*. Jitfie^StrjSi: 

[0 0 6 8] m>M. yyyu^\ aB#^^- 
mm^^xm^'&.im^^^n^o m^^m-^wmm^ 
*^secp,:s:i,^<};^{c. mmicmm\.xitimt^t)\ mm 
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So 

[0 0 6 9] (1) y^}zrv^ 

5 0-5 0 0 /xmSg<75;i^}C^-5J;-5li:-r-5Ci: 

1 0 — 8 OSS%. «t.$f$b<t±2 0 — 8 oaM% 
[0 0 7 0] ffi3ia«i:LTtt. iffi;^*^ (ij > 

*if) RQ?^^1«Bgai«a« (ji^UxXT-;!/^. 

— 9 0|lfi%. <(f*b< l± 1 0 — 6 0Ma%©®iiTfe 

So 

[0 0 7 1] (2) J/— h 

fflfigi^^Hfl^^J-rSS 5-50 a«%gjgtc*S J; ^ tcjg 

[0 0 7 2] ¥Ttffii:LTa^ ^aiasLife^MS^^s 

<^)^«<Djf?g^Jtt. Wl^tt{c?$MLT. ffll^Sjifii^ft 
—tele 1 0 /i m— 1 mmiS*C9JP*i^#-rS, C 

S)W^Kffl7-f;l/i:.l?i:LTffli.^-5ci:A^T-^.5o * 



(19) If M¥ 1 0- 1 207 6 8 
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[0 0 7 3] (3) mm^ 

^U^^I^ItSglciSDfcfia^aiSJi^i^ jl^l 5 0-3 
0 0°CgS^i:i!IP^SL^ 3 O — 8 O k g f /cm^SlgtC 

So i:ne.<7)Sfeii^MS;rc:tt^1^lc#M;&jg^-rSffic073 

mm. x/^-y^-, -r;t>^-y*s 

20 a, ^-y-^-^K m.. T;!/ 5 A. 

[00 7 4] (4) ym 

f#So ^-li^KJs^^c^^^sssti. ^i^x^xMmm. 

8 0 - 3 5 0 °C. iff ^ L < ti 1 2 0 "C— 3 0 0 °C. 
<fct)jf?SL<l± 1 5 0 — 2 5 O'CcDSaiciD^-rSC i: 

M^®4{gig]gtC-r5<0AWSb<. ffl^, 5—120 
j!fSU<t± 1 0-9 O^i-. ^e.{i:^(?SL<l4 2 0- 

Set). -i*(?3a§«flgj^B^An#enSo 

[0 0 7 5] (5) ?g«i^J^#: 

stu. i5;5jgii^jgffi7-f;i'A^*^^j^?rLSo 

40 tK7j<^*^0. 0 3 %JJ(T. 

ifx*^ 10"— 10"Q. 1 MHz T'£DP«^. SI^IES 
*^*n^n2. 0—2. 5. 0. 0 0 1 —0. 0 0 0 7 

ffitC2 6 0°CO/N>^-^3 0?i>P^SM^-<±Tt>. ^?S® 

50 fgmi. Sti^tttcStlfc*.©. :ai*6*I{Ctt. UL-94 
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•th(Dtm^L<^ V- 1 ^;rctiV-0fDilM1t^5^-r 
[0 0 7 6] 

[^ssM] j;>(Tfc. ^fs^m. mmm. Rzftmm^miff 

(1) ;9^^x^sssti> ^^mMmmmm (dscs) 

(2) 5>^a«. #lc»fD<7):&:i/^PID. h;l/xv;^fg5i 

(GPC) tCefc^^KUX^U^J^Sft^LTSiJ^Lfco 

(3) ±^Rtfffl!ligc07ic^?^An^ti, ^H-NMRtCcfc 

(4) nm-^ttmit. 'H-NMR^cJcDSO^bfCo 

(5) itMISii. 3(eSU L - 9 4MJ^MtStC|^-::>TSlJ^ 

(6) 1 MHztc:tett^^tt^. mmiEm. Rzf^jm 

ti. J I S C 6 4 8 1 tCT^CTSll^LfCo 

(7) ^S?l^irJL3Sati. 1SBi?SS**^^*i2 Gin 
m. ? 1 0 OmmcOlSS^it^^DffiL. ^fSffitCfpl 1 0 

(8) lfh;bai>ftti. a^?S^^£Lfc5Km^2 5m 

(9) ^?S^&|^SLfcfflM»>&2 5 mm 
^tC-^Dffib. 2 6 0°CO/N>^*T§4^tC 1 2 Ofmt)^^ 

tern. 9im(Dmit^smz^ommh. &.T(ommx^w 

(1 0) B^'^^y^tt 

X : ^^^y^;b^0^?>;6^tc|Sa6^n^o 
Co 0 7 7] [^^M 1 ] ^^TH^L/c: 1 U h;b<7) 
7^X3tc. 8-^^;l/"r h^S/^P [4. 4. 0. 1 

5g^. h;bx>i 2 0 g;&AD^, a'^Migi:LT. h 

U-f'yy^;l/7;l/^-'>A0. 2 8 7mmo I il-YVr 



(20) It^W 10-12 0 7 6 8 

38 

^;l/7;l'3-;l/0. 2 8 7 mmo ] . ^"l^mm^mtL 
Tl-^+-t>8. 6 1 mmo I >&i^inL;^Co cctc, 
/Nffift^J^^tJ^^XT-VO. 0 5 7mmol^^nL. 4 0 

vx5^?smni.rco ^com. mtd4 sg^:. a^ic 

^^^^X-rVO. 0 8 6mmo 1 ^*tl3 Ot^'^r^TS^e^ 

[0 0 7 8] CcoM^RJtM^ iVyh )\^(Dis:— h ^ U 
— ytc^L. h;l'X>' 1 6 0 g^jD;^^ ^^>'^;l/7-tr^ 
10 ;l/7'-bh-^-ho. 5 gi: hD-ryy^;l'T;b^^'>A 

^0 3 Ofifi% h;l/X>'rgJg5. 1 5 g^?g'&L/c:^.(7);^ 

ia^. S^f§(^^7j<^B®bfcfi. «!$Ui&^^e>8 0'C 
tc^Sb/Co SS;^)=«^^L/c:^cl5'e7j<^jE:^^3 0 k 
g/ c m^ ICSJEL. SJSji@-C^?g®^n§7k^^«?E 
LiS:?b^e.. 3BtP^S/^:^^^/Co 4. 2 g<r)7j< 

?SttT;l/^:^ (a®«3 2 0 cm^/g. fflTLSa 
0. 8cm^/g. ^mm. \ 5/im. 7J<^{1:^^> % 
Sg^^iin^. 80°Ct<:TlB#r5 
aj^Lfcm. @ff^:$^^5iiLTI^Sb/'c7j<^®An;S/S?iS 
20 3 U *y h;l/0-Yy t!;l/T;l'n-;l'4iJcav^TW 
ffi^-d:. 5SfJLTlHliRL;^Co SiKL/c^tig^ l 0 0 
1 T o r rJ;^TT4 8 Bf P^^i^^Hi-/co -^^5:^^^ 1 

[0 0 7 9] 
[ft2 5] 



CH— CH- 



30 




) 

[0 0 8 0] [^^M2] MTD>^. 8-X^U7=>7^ 
h-^i/^n [4. 4. 0. 1^ •^ r-^*"] ~3-Fx 

Ml ^ig«fcbTafe5g)^^ff/co ^m^m:m,\\c7h 
40 mmi. :k^<r>ttsK^x^^o 

[0 0 8 1] 
C{fc2 6] 



CH— CH — 




50 



) 



^CHCHa 



[0 0 8 2] 
1 , 4, 4 a, 
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l^^ms] MTD^. 1, 4-;^^y- 
9 a-r h-^k: Ku:7;l/:tU> (J^^T. 



[0 0 8 3] 
[ft 2 7] 



(21) 0- 1 20 7 6 8 

40 

Co 0 8 5] 
[(b2 8] 



CH'-^CH-- 




CH^^CH-- 



) 

[0 0 8 4] L-^f^m 4] MTD^^ 5->^x-;l/-2 



CH^CH- 





) 

[0 0 8 6] C-^^PS] MTD^. PNB5 0SS% 

[0 0 8 7] 
[ft 2 9] 



CH=CH-- 




) 
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